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CHS* H* MSgA f o|o, a *NW». h|b|<h»xf s| ¥ as*AH>|a| a c[ # ^ go,^ °' ' 



5.1 

IBWfll SS]^§ #a|£H 2^ a^ nholH jes [JESsl ^SO ^S]^l1Efe o|e| ?M #ii|cHi!#°| FAM A MA35 
DflB^oil q|« DIN 51604A°S A| fi s W ZIEH=o|c+. * 

[IKjfil *Mje iSS 7W a=^ a| 4 fla ^ fa|^o £ sis °JscH| m*g ^H-id-SE! h|b|c 

(barrier) M0|-b ai EE^ EK>|H ££k>|| 2)o|c|-. 

Kohlhammer, Stuttgart-Berlin-Koln-Mainz(1985)S #§H g7H£! "Kunststoffe und Elastomers in der Praxis'' (gsf^s 

o|B|fi- nK>| = £^o, ^ig- 0 |# was §4sfe asa| -n^aoiiAH s , eo11 ^ o,^ aJ oh 

S^^o| 3 7| nfl$o|| Eaa| sji, £^o| ao |o)| Ejcfe ^ 0 |cK , 

ol ctHScHI, ga|o^|= n #a|oFo|s i 2 s| ^JtSS§££ offcHS a^o[=» 7H-Ma| ?! ^ D || o^x^ 
o| SicH^o Dii ga,^ m|a|o|Ss §>fe 9sia{ c^^o|HSa| S#o| 7fe^| j=|<acf. 

DE 35 10 395 C2, DE 38 27 092S r EP 428 834 A2o|| o)|S|y/b|y SgEl^ U)|a|cH§°| °JsL z[o\o\ ±7»Bi^c 

m\°J, Sohfe HflaloH 7WS o it ofiaBy/Hiy #3| ttHx|7| ^|^, h^a, 0 ff 
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* Jill 0 |BiS- ol^oHSoil, o|# #b]ch#b gfB g^-o||eJ a^s ^ SIS^K 711 ^7 K &«*|a.|l|- dh 

^1 ^l^-ft-i- e ^, o[* #bId1#b 220°co|-yo| x\b.\^El<A\M aei-S^oi <&o\x\n S^k o|&| 

°s 7H»« ioi, 1 axfg^f ^1 sUji, aizj- % £i°i*!£i oi^-s 7^a§ ■sawni gch g^s ^b * 

aai ^oiHoflAi.aa^te soixi #soi aojxi^i hich saie ssms a^ma-awi sck 

DE 38 21 723 C10j|^ «EL|«B||E! Ml JZ| *a|ohn| = Mt§§ at 3© n|-0|H7h x-i|o hE|a ) 01^ 0 | i 

^§s| 334s, «E|«B||ao| »3*o|| q^H u|a|oi^o| ffl- 4» 5US.nl, g-si^oii q|s||A|fe 

el|o|-d|j=7F ^ffl- tH|B|alAHo| 01 g# 01. - oicK ^l n J, MS x|-SxH» flfi *=m^±.s>[ SH-#^ s=| 

S^iS *ll ffA|» UfSf ao|, EM SEL|U| Aj£.o| tffl B| O^B g s -gtf#0||fe SjgA|ij ^ & oq| , JjL^AH o| . 

£r So[cK tH|a|cH#o^AH #a|cH# A^sfe ?jo\ oj-3j*| 9ix\^} i o\b\^} #b|ch#b- u|«-o| o[i 

B^ 7 feXiE.\SH Z-)&^7|7f Oig jl, SA|y«*|a|A| ^fj-xfl St^l SiOjAH; af)^ ^c[, 

^W, USsi ^B #y\o\\ 7|x||» aao| «o| yg^a j=h|.ahs. s^uj- n|. 
= sa« *H3*feG|| Si^h 

& #9^f§ feB|-w7i|£. #B|Oi|^E||S7^ X|~§^ ojs_o1| CfjuH ^oj- Hj| E| 0| AJ .|| ^ 01 « « o^| ^o^c^ 0|5^t-^E 

Sfl o|A^o^ £ aha*s| Hfi|-A|a ^ oicK 

5 ^icH-E ga|o||^E|| a ui|a|cH## ^ MO|-^ §B|C>i^ a 5Efe jl[o\e. ^ 
o|cK 

6 ^-Boil ccif-B c[-g £E-b &[o\b. cj-^ji^ g-^. oigo[ °icK 

1. tH|a|cHS# S^^l ^th #B.|oi|^Ei|so| ^oi- 7hgA^ji[. gal-^-HS! e||b||h&b||o| eo| «^g.m 0 |Aj 

2. S.# A(-S-£|^ XI-^-t:]- oj^.Oi| CD of S&|0j[^E||jEL2|-^-a| #a|^-gay E||Bi|S.H-B||0|Eo| miaio] ^jq.; 0 | tn^ 

oi|gB|j-td|y Mc(- ^^1, ^- S o| b|-§-.E. a^§(-cK 

& a^OllA-l CHS^i^J M5-|Oi|^E|| a^ #B|Oi|aBi| EHE-HH^iO|H(PET), Sal^SS! E||B||5E.^-Bi|0|E(p BT ) | ga|Oi|gBi| 

L-l-Ha-Bi|0|E(p EN )o|D|., ^ 5-I Oil ^ E|| a AH AH ^- o ^A] E|| B{| 0|^H^Ahg ^7^fe ^0| BEt!" g& 
Oil E|| # 04^ /J|Ziaesfo| g||L 3Lga|0||E« a oH^E|| S£ Af§tj ^ o(cK 

^-goii ti[Er z-[B ^o\\ o|^ol ga| 0 |-o|H 11 se±: m^\o[o\^ 12^ td l ja^H AH Ma|0||^E||ao| 7^-g-^H 
0| SAj-yJ-Tll ^CK 0|54 ^A^W| , AHQlfE o|-L-^| ga|Oi|^E|| If 7|^a_ ^fe tHI e-[CHj^Of| I^OISl ^l-L-l-fij ga|0|-a|E M« 
§0| chg ^0|5E.S A^H-o^ PET SEH^ PBT^I ^-B $^°!^« n|th 4= °"tL|-. a 0|^ 7H^i|x[ g^B PET H 
PBT ^0|H-^- SAE J 8440|| ct^ §^a|S# #H|-3|-X| ^|-7| Et||-BO|c:K 

SS, §5.|ol|^E||a£|. ga|o|-D| =ZJ-o) gfj-B M#^7| mi soil, Hsf ^S^IS ao| u|-^^cK IAS 

^ S^^^J S°i|Ai «a|0||^E||a£|. =£|o|-n|^0|| Cfj^H ^OjE ^-g-5{ oj ^^AH^ S0 |^ fi7^^o^ X\^\y\^ 

#a|cH7^ #cK ^| ^g-oj- ^o^- ga|oi|E|| ssj. #b|chi^e||s ^-ei|b^ ^t^hfe #^I^-^IB-#7|- #ck o|^ ^a|-^ 

n, S£|0||E||a galol-al^fl-, S&|o||E|| e O^E-fla gB|oFn|H#, gB|o||E|| a 0||^E||a o||E||a ga|o|-D| ££-^ 0|# 

^ ga|o|-D| = «|B^siH*7F a^« ^ SinK 

7|-ko.h g^xjxHl^ ga|o||^E|| a nj ga|oFo|^s|- ag7|# ^^^^ #b|^#o| oicK o|#b #b|c 

S^!!^-, #2.]H^.fisjj#£F ^B ^-BlieiiJ- °^#(MA)^|- zia^ag gB|gEM|£i^5>|- MA^ zia|-HJEa ^Mo|#^m^, 
»SS ^&|sy-^B|-c-|a ! i-> 1 E|Bn g^- M#a|cH SEt ^ -(oil B 3! )->iE| 31 #^ sga|t>i(«A|.o| q 
# iH-ScK MA o|£|o||, S:a||o|A^ se^ o|-3.1{4o| ZLB^a ah^.o^ A( .gg ^ 01^. q^7|, o||^-A|H7|a. 

fe^FS #B|CH-#fe g^^X-il^A-l S^SjOlttl, J£&, ^7 1 0|| eigof uhg^ 7 |s|.o| ^f|-o|| ^-g^f-ch 

■g- #gO|| CC^-E- S^L^ jz|.o|H £^^1 fiS§§ UHhS|*|-7| Sfe #B|o|-D|^a_ 0|^O|A=[ oicK #B|o|-n|H^A-|-b 

4 LHX| 44°J X|«^ ^S- SEH^ho^lirL^I-aSAjAjoi ^*oJ-^| Bj-^- oj X |-^7f 6 H|x| 20^J o^p 
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ot-n lineal m^mm^i uim^w. 

ejai oyst, oiias!! qohei. M-ciow^a, i.e-cio^iinna, 1,10-^10^1^1^, ^ ^ 2 -c\o[n\^m^ a\\Bt->. 

^Bj-a-ftlBatlojel. <MS£*l4lc|n|Hoha!, ^-(p-o^ltAigssiAj^i^ §y 0 |ss| xHg = £sl | # o| °|ck' 

na|:n, c|?M^ajaj.o| oi| st- ^{4, #^efsak i ofclHtK =ia4.K ofl|ateJ £ci|^c|?|-e^AjA h -, 6 _, 

#S*"Aj. C | ? |.a^^At. i E||B||Ha>4, OlrfcHS-iM- Si ^=&l«q?|-a^tf AJO| ^ " ' 

HhSaia PA 6; PA 11; PA 12; PA 12, 12; PA 10, 12; PA 6,12; PA 6,9; PA6.T; PA 6 I; PA 12 T; PA 

12,1 §j PA 12/6.T S! 0|S gQWS] 5;£sa|o|-a| <=#a|. aga|o|-n|H#o| cj-. 

7W?lfe g7M« S*^7)| gcf. £§g ^0)|SA|, MSiS «SlO||ea E||8|| = ^|0| e 

ol^-cHS ^ 2i7i^ M)« fis§§ gaigaiie, HH|-5|*h7|sfe 5H=r7|# ?H^S #a|#e-||5!sj 4» Siq. 

■& ags| sa-o! m|a|o|§o SAi »B| U |y o^ 3f§ C |-# J4o|Hiac|- y= 0l ^ # ^ 2§§ 

S^sfc 7|#E!o)l cHsHA-i-^ q^ 0 | ^^So|[ ah A^s|fe ^ajo| ch§H m 

i^S-g, EJ-S«hBl, xlI^S, -n^l Ssho|-^oj| qisijAis £|-£f2j°5. eJ-SsW. Hj-go)| cc|-^ 2^54 n|-o|n j=laiah 
gS(Kh&7^)o|| s|«h Aja^goil 9 A^g SEfif ^A^( radiation )o)| cH« H SFa«W. o|#e aHSqW 

#3 WHS -40 'Co)| AH o| SAE J 844011 tt[m nj-aejE 7|*B JEfiofl 4= ' 

? I Soil flxltteK o| ESS 7 ^o|| °|sH HS*IS 4= Stt^l nasoil a*a» 7|s^sjoJ uga£ -j^ tt ^ oj^ 

Ifl ^0)| AH £|^.^o s *o| Zfi^oil CH© OjE| 7hX| Oflfe C[^jl\ 

PA/PUR/PBTPA/PUR/PBT/PUR/PAPBT/PUR/PAP0/^Lah = 5S! P0/PA/PUR/PBTP0/PBTP0/PBT/PUR/PA^7| so]| 
*i.PAfe Sa|ohD|=puR^ «a|^BjSPBTfe #a|¥aS! e||b|| = #b||o| ipofe «el|«b|Q£- U-go|| cch# ^ n^c 
— -£3-1 "1-1**1 » ^Soilst #a|ofo|^, u^sMI-b PA 12 §!/£E^. s|Y #a|^an! e||b||h#e||o|s 

mi^loHSS S-b 3S £E£r 5S £ao|ol, oi7|o)|fe z|z|o| aa|oM-go)| cHsh u^©l-7l|^ #a|^aflEh l 

& S-goil tc(-# nl-012. g^»||t 1st 8*x|e}, q^s|- ^o| Sfe ^o| Hm-si^cK 

Msg ^| 0.2 - 0.6 mm 
tH|a|o]g ^| o.2 - 0.7 mm 

*t-V\\ 0.05 - 0.3 mm 

m*\ ^a|sf7|sb, aH|^ §J a^a|o|| ^aa-ol m|a|o| #°| ^.»|[# 2.0mm^hx| # 4= 5ic|- ^x|o} & gJ-go)| a 

•B i4o|H 7HAj=j Hflsjoi nfl So j|, waj 4B4F«te S!£ 3 ^, A ^ #2H 7|^ 

011 a.\m £3 Mc|- fic| u|s.o| CH ^£ °(c|-. ' = 

EE.Q, Jfe^cia, s^u|. n|o|= H-Aj.(3g^) c£- u ^|.Aj e^o £ ^[g^- a ojji fis§§ qg^i, 

lH#^^« ?in efS 4 XJni SE°1, Shu 7|#o|| cch# 7^1 <*/EE±t c[Er 7H^a|^ ^e'suc* o\m€: ^a| a 

ttM -a^* S^h^ah go|# °igs|-A|g =a o[ C |. 

^A|oijoi|AH A|-S=l xflS2|- Alfjs. clam &c[. 

m^m^ E||B||Hl-e||o]E : n§!E|| j= (GRILPET) XE 3060(EMS-CHEMIEAG)#a|o||^E||m ^a||gt : Ejia© 
(DESMOPAN) 588 (BAYER AG)7 kfc£|-£! PA 12 : Hflo^lH(GRILAMID) L25W40X (EMS-CHEMIE AGp[±S.[S PA 6 
Zt^B(GRILON) R47HW (EMS-CHEMIE AG)Sa|u|y °J-jfLg : o||0|^-(EVAL) Ec-F^^S^I PP na^EEj MSA • } 
3153 (EMS-CHEMIE AG)#a|HSS?!l : ^&sy (Novalen) 1300E*ISJE = ^(Dow) 150L15 : ZLgo^lH | 

12 Mfo| #iiPA 6 : zlUB F 40 LH|o|^gMXDA 6 : m-a-fe!Sa!c|o|-°lB|- o[t|nA[ f efe #a|o|-o|£^(o| * u|a| 
9[M\o\ no\^)^s.[s. qomai *§xj.^| £ eoiDfif 4 uhoh°| ^eH©ho||AH 4=^s^q. ■& afgoii cc|-# £ES« DIN 
51604 Boll cchBh A|^S^i, FAM B» Al-gs^d-. 0| FAM B-c 42.25% S¥?J!, 25.35% 0|rjsagh 12 68% c|o|i^-? 
9!, 4.23%o||E|-g i Diia-* S! 0 .5% #S o|^.o|g 3do|cK o|7|ah %^ «ji|%o|c:K 

^7hsHAH > M35» *|««Kac+. a fish g/m 
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2 /h°S XE 3060(h|JI1^a|o<| 3)e&jH c[% ^2(*jA|ofl 1^2)#o||a| E||E)| = &E)|0| bm ^ah 0 | §g£|5H 

cK DIN_5160Ao)| oft gO^n, Wl g S o|| cue a|* S o JS FAM A, M35(Ha!termann ^benzFn^ 

S 35^|%)£(- D||Bhg S A^hojcK FAM Afe 50% 30% oI^e^ 15 o /o q 0 |rii^-Sa!! a! 5% o)|e|-«°| 

0|CK 0=p|A| o /o - «n|o /o0 | cK 

[£JA|ofl ^A|o^|o| ^ |7 ^ 0 6 mm oj xe 3060 H^gf ^ gojo| m^se 5880|2l 

0.1 mmOlcK L25W40X(PA 12)o|;n, JfjHIfe 0 .3 mmO|cK nK>| = °| 8 mmO|cK 

[AjA|ofl 2]m^§2] 0.3 mmO|ni, L25W40X(PA 12)sL 3do|tH, g S dla^e 5880|3. ^a|fc0 1 

mmOlcK SIYS-B XE 3060O|ZL, ^7?)|-b 0.6 mmO|cK 8 mmo|c[- ^sjo S 4jA|o|| 1°| mV^^ ai A |, 

2S| £|«g 0 |i, ^A|oi| 1°| 2|^#g- ^A|ol| 22| i-H^go|cK , ' s 

[H|iil-MA|oi| 1 mmOlJl, *|§0| 8 mm?J L25W40XS. Si-E E*Sl n|-o|HO|cK 

[u|ia^A|o1| 2 ]0| ^A|ol|fe =U 35 10 3953:011 z q B yjo\c[. 5 7H§£| § ^44= i mm o|n, 8 mm< 

cf. eJ-^o||AH a^^°S, 0.45 mm¥^l|2.| R47HW(PA 6), 0.15 mm ^|2| o«o|«d Ec-F, 0.05 mm ^|s| R47HW 
0.05 mm XE 3153 Si 0.3 mm ¥-»l|2| L25W40X(PA 12)S ojcK 

[u|iii-yA|oi| 3]^S ^^171- 1 mm, ^|go| 8 mnT2l XE 3060°SEi-E EtU eFo|ho|cK 

gj-°l -?-Soi|s°i ^kES n s^hi- t^-§- 2 io)| l|.e|-l.H21dk 

[S 1] -?-2f£(g/m2/h) -f-S|-S.(g/m2/h) FAM B HALTERMANN/35%D)| thS -yA|^| 1 1.1 1.1 
•yA|oi| 2 2.1 2.2 
H|aa^A|o^| 1 22.8 33.0 
b|ja^A[ol| 2 5.1 5.6 
u|iIl^A|ol| 3 0.8 1.4 

arasl ^3£!"^-fi°1|o||Af *1S*1$Xfe ax| S^lS^I ^[^H 7|X|]°.^o|d^ HgJollH o=|7|o|| S^oi-a 

m=F-s.\ **$]2] sg § sH^ia ^ Sim ZL o|£|o)|^. xi|*l^x| gfec|-. 



sjo)£ ^Mo] ^ £ |o||^E|| s m|E|o)#, s<ol£ §m°| ga|oH3|<= as© Si Sa|Oj|i:E|| ash #&|o^|jb AhO|°| Sj 



S^^2 



Al|1#o)| sjojAi, =e|o^|H-^ PA 6; PA 11; PA 12; PA 12, 12; PA 10, 12; PA 6,12; PA 6,9; PA6 T; PA 6 I; PA 
12,T; PA 12,1 Si PA 12/6.T Si o|S°| sfj-gs. *m°[oiM s]^ =a|Dj SE-fe ^o|2 Eft. 

sillSWI SicHA-i, a} 7 | #a|^B||B h - - sa| oil EH e ^aHf>#, #a|o||^E||s si o|ssj s^h&s 9-^=1 ^o||ah 
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^11 SoB XlcHAi, *ioiE. «ms| #a|oha|jE m^MSS ££fe *|ol.E ©m°| #a|oM= fi|^asgo| ms\o\ flm M 
cHSS gal^SH q^lS^loiHoioi, At 7 | gs^Se s aN |^By E|a|Htta|o| a^g ak>|o|| <?J4= 

*01S<>II XicHAi, «a|oFD| = l H #7| ^ g«t*aa Mo\o\\ ^ s^aey e||b]| =Be||o|s m| £ |oig a 



pp 
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